ABSTRACT -(Ceramium nitens (Ceramiaceae, Rhodophyta), an uncommon species from Brazil). Morphological studies on Ceramium nitens (C. Agardh) J. Agardh, a completely corticated species, were carried out based on specimens rediscovered in Brazil fifty years after its first record. Its occurrence in Brazil was considered doubtful since it had been collected only once since 1945. Ceramium nitens can be recognized by having axial cells entirely covered by cortical cells, except for the cells near the apex, obscuring the nodal and internodal banding thalli, characteristic of most Ceramium species. In this paper the occurrence of Ceramium nitens in Brazil is confirmed and its vegetative and tetrasporangial structures are described in detail and their implications for the taxonomy of the genera Ceramium, Centroceras and Corallophila are discussed. Brief comments on the geographic distribution of C. nitens are also included.
Introduction
Ceramium Roth is a widespread genus with morphological variability and taxonomic instability among Rhodophyta (Womersley 1978 , Boo & Lee 1994 , Maggs & Hommersand 1993 ). This genus is one of the most diverse in the family Ceramiaceae. Around 190 species of Ceramium have been recorded worldwide (Boo & Lee 1994) . Within this family, the tribe Ceramieae (Dumortier) Schmitz includes genera with monosiphonous cylindrical or slightly compressed thalli, with cortication at the nodes which can be intermittent or continuous along the thallus such as Ceramium Roth, Corallophila Weber-van Bosse, and Centroceras Kützing (Dixon 1960 , Hommersand 1963 , Norris 1993 , Womersley 1998 .
On the other hand, species of Ceramium are usually recognized by their filamentous branched thalli with axial cells bearing bands of nodal cortical cells which in most species are separated by noncorticated internodal spaces, whereas other species present a nodal cortication that extends virtually throughout the thalli (Womersley 1978) . In Brazil, Oliveira (1977) made reference to 14 taxa belonging to Ceramium, including two varieties. All of them have monosiphonous construction and incomplete cortication. The only completely corticated Ceramium species reported for Brazil is Ceramium nitens (C. Agardh) J. Agardh listed by Williams & Blomquist (1947) from Pernambuco state. However, morphological detail were not included in that account. In consequence, its occurrence in Brazil was considered doubtful (Oliveira 1977) , because it had not been collected again since 1945.
The occurrence of Ceramium nitens in Brazil is confirmed, based on a description of vegetative and tetrasporangial structures, and the implications for the taxonomy of the genera Ceramium, Centroceras and Corallophila are discussed.
Material and methods
The specimens of Ceramium nitens (C. Agardh) J. Agardh were collected at Porto de Galinhas beach, Ipojuca, Pernambuco state, northeastern Brazil (8°30' S and 34°56' W) during the summer of 1995, 1996 and the spring of 1997 ( figure 1 ). The plants were found in the intertidal zone on sandstone reefs, epiphytic on Halimeda opuntia (Linnaeus) Lamouroux, Sargassum cymosum C. Agardh and on Bryothamnion seaforthii (Turner) Kützing, and also entangled in the ropes of ship-anchors.
Specimens were preserved in 4% formalin-seawater solution, sectioned by free hand with a razor blade, and stained with 0.5% aniline blue acidified with 1% hydrochloric acid. Voucher specimens have been deposited in Herbaria SP of the Instituto de Botânica, São Paulo, Brazil, and PEUFR of the Universidade Federal Rural de Pernambuco, Recife, Pernambuco, Brazil. Additional specimens from Mexico, deposited in Herbarium UAMIZ, were examined. Ecology and geographic distribution: Ceramium nitens was originally described from Antilles, Caribbean region as C. rubrum var. nitens and is common on the tropical and subtropical western Atlantic (Taylor 1960 , Littler et al. 1989 , Wynne 1998 , Dreckmann 1998 ) but uncommon on the Brazilian coast.
Results
In Brazil, C. nitens has been reported only from Pernambuco State where the mean annual seawater temperature is around 27.6 °C as in most Brazilian northeastern coast (figure 1). In this region the main substrate for benthic algae is the sandstone reefs and more rarely the coral reefs and rocky coast. Concerning the water temperature and transparency, this region along the northeastern Brazilian coast is somewhat similar to Caribbean region.
Discussion
Ceramium nitens shows monopodial growth brought about by a large wedge-like apical cell and adventitious non-dichotomous branching. The periaxial cells cut off two ascending and two descending cortical initial cells, which divide and cover completely the axial filaments. This pattern corresponds to Børgesen's concept of Ceramiella (Børgesen 1953) , now assigned to Corallophila (Norris 1993) . However, the arrangement of these basipetal cortication cells in non-rectangular parallel longitudinal rows confirms it as a member of Ceramium. Norris (1993) considered the presence of basipetal cortication with rectangular cells in parallel longitudinal rows, ontogeny of cortex, branch development and reproduction as important diagnostic features to recognize some genera. Within Norris's concept, the species with corticating filaments, only at the nodes or covering the whole axis, by growing mostly in an acropetal direction, are included in Ceramium, while those species with corticating filaments covering entirely the axis by mostly basipetal growth in Corallophila and Centroceras. The distinction between them is based on the presence of three (Centroceras) or four (Corallophila) primary corticating filaments produced from each periaxial cell.
Ceramium nitens has periaxial cells with four primary corticating filaments and extensive growth of both acropetal and basipetal filaments, which almost completely cover the axial cells. The corticating filaments in this species are rounded, and never form basipetal rectangular cells in parallel longitudinal rows as members of Centroceras or Corallophila sensu Norris (1993) .
The number of periaxial cells per node varies from four to 12 in different species of Ceramium (Dixon 1960 , Womersley 1978 , Lewis & Mei-lan 1996 and has limited value to distinguish species. In C. nitens we have observed up to nine periaxial cells per node, whereas J. Agardh (1879) illustrated 12.
In all samples we have examined no gametophytic plants were found, although a lot of tetrasporangial plants have been represented.
Ceramium nitens shows affinity to high temperature waters, and has been reported only in tropical and subtropical regions (Wynne 1998 , Dreckmann 1998 ). Pakker et al. (1995) assigned C. nitens as amphi-Atlantic species with a tropical and subtropical distribution, having their northern boundary in the eastern Atlantic at Cape Verde Islands, but also occurring in the Indo-West Pacific. Littler et al. (1989) stated that a few Ceramium species show a distinctive growth form enough to be identified by the unaided eye such as Ceramium nitens. This is true for the Brazilian specimens, where the reddish tufts of C. nitens draw the attention to the reefs of the Porto de Galinhas beach forming well developed populations.
In spite of the widespread distribution in tropical and subtropical waters, in Brazil C. nitens was found only at Porto de Galinhas beach, Pernambuco state, in the same region where it was found for the first time by Williams & Blomquist (1947) . Apparently this region is similar to many other sites along the northeastern Brazilian coast. The reason for such a restricted geographical distribution in Brazil rests unknown.
